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UBER ‘Reotrentce Jul/Aug 48 
Servo Systems 
Fire Control Syetens 


"Review of VY. A. Besekerskiy's Boolt "Remote 
Control of Artiliery,'" M. A. Aygirman, Ya. Z. 
Teypkin, 2% pp 


“avtcmatika. 4 Tolemkh" Vol. Ik, No 4 


Unfavorable review. Part J? "Thi Foundations 
of the Theory of Autamatic Regulating and the 
Theory of the Synchrcnous-fServo Drive." Published 
by the Leningraé Order of Red Bannor Mil Mech 


13 /a9n30 
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AYZERMAN, M. A. 


Nive Mem marta: 


Problem of the Stability of the Process of Direct Regulation of Engine rpm Accounting 
for the Nonlinearity of Its Chamacteristics.” Symposium on stability of engine 


performance, Ministry of the Automobile Industry USSR, NAMI, No. 51, Mashgiz, 1948. 
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_ AYUERMAN, Mdte-KALISH, G.(t,, prox., doklior tekhn.neuk, laureat Stalinskoy 
. promii, retsenzent; FEL'DBAUM, A.ii., kand,tekhn,nauk, retsenzent; 
BLOKH, %.Sh., prof., doktor tekhn.nauk, red.; SUKOLOV, T.F., 

; telchn.red. 
[Introduction in the dynamice of the automatic control of engines] 
Vvedenie v dinamikn avtomaticheskogo regulirovaniia dvigatelei. 
Moskva, Gos.nauchno-tekhn,izd-vo mashinostroit,lit-ry, 1950. 
150 p. (MIRA 14:4) 
(Automatic control) (Baginos) 
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Wedenie v dinantku reg reulivovantia dvigatelel. Moslva, 
Mashgiz, 1950. 152 x 


Introduction to dynamics of the automatic control of engines. 


50: Manufacturing and Kechantleal Engineariig in the soviet Union, Library 
of Congress, 1953. 
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+» Academy of Sciences USSR, published 
in_1948..19h9, Izvestiya Akademiy Nauk SSSR, Otdeleniye Tekhnicheskikh Nauk, No. 3, 


1950, pp. 451-476. 
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_ UBER/Physics - Servos Jul/iug 50 
. Nonlinear . ’ 
Stability, Regulation 


“Determining the Stable and Unstable Portions on 
the Boundary of Stability," M. A. Ayzerman, Mos- 
cow 


“Priklad Matemat 1 Mekh" Vol XIV, No 4, pp Wb bhg 
Describes geometric method of studying safe and un- 


sefe regions and boundaries of ‘rajectories in 
phase plane. Submitted 7 May 50). 
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USSR/Thysics + Bervoxechaniie «Mar/Apr. 54 


ve 
"Increasing the Critical Vaiue of the Amplifica-. "yp 
tion Coefficient of a Single-Circuit Automatic- 
Regulation Syetem by Introducing an Action Cor- 
responding to the Derivative,” i. A, Ayzerman, — 
Inet of Automatics and Telemech, Acad Sci USSR 


* 


"Avtomat i Telemekh" Vol XII, No 2, pp 123-134 


Determines greatest value of crit coeff of ampli- 

fication which can be attaired because of intro- | 
duction of action corr to a'deriv. Finds this i 
action for realizing greatest crit coeff of ampli- | 
fication. Submitted 25 Oct 50; resubmitted 15 Jan a 
51, after Savlaion: . : 
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"Sufficient Condition for First-Class Stability of 
Dynamical Systems With Variable Parameters," M. A. 
Ayzerman, Moscow 


"Prik Matemat i Mekh" Vol XV, No 3, pp 362-354 


Considers Mathieu eq x + ax + (1 + q-cos 2t/n)x = 0, 
Determines conditions that are sufficient for un- . 
hounded stability of this syst. Dynamic syst is 
called stable without bounds if independently of mag» 
nitudes of finite quantities m, x,, Xs the function 
a(t) tends toward x = 0 as the time t tends ‘o ine 
finity, and if the function satisfies above Mathieu 
eq. Submitted 10 Jul 50. 
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, Alzermas, M. AY Da hate ia 
a arate wl d. Nauk fy 
SSSR. Indenernyt Sbornik 13, 151-160; Piet it 
Ee, Fp gent (Russian) Ate a ee a 
7 ee a ipnce Consi¢er the equation D(p)x=K(p)[f(x)-'-A 
ear ic a "| where p-=d/dt,; D(p) and K(p).are heh area 
LP 5 ; ‘+, } etant confficients, f(x) a given function. The vatues of 4; 


, 


re lal 1988 o : _ {are astumed to be-such that this equation has a perlodic 


.| solution close to the harmonic x=d+csin (w—¥), ° 
f(d-+e six u) is approximated by: | % oe ul 
| fale d)+0(c, d) sin w+b(c, d) cosy 
“{ equations for ¢, d, y result which the duthor aolves by a 
construc;ion based on the graphs of D(se:)/K (su) (0<¢w<e) 
and of [a(¢, d)+16(c, d)V/e (0<e<), -Thus ¢ d, y are FE: 
lon can be 


gee 


obta.ned os functions of A, w. A almilar conetcuct 

_ ; used to, Fine ¢, 7, C, 0 for an approximate solution of the 
| form xmesin (wt—+y)-+C sin M, where @ is the frequency. 
, |. the autc -28cillations. Af, Golomb (Lafayette, Ind.), 
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Ayzerman, M.A., "Physical Principles Underlying the Application af 
Small-parameter Methods to the Solution of Non-linear Problems in 
the Theory of Automatic Control" Avtomatika 4 telemekhanika, 1953, 


Volume XIV, No 5, peges 595-603, three figures; bibliography, 
eight items. 
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SOLODCVNIKOV, V7.V.: Cticarain: doktor tekhnichesikikh nauk, redaktor; 
Sremmane M.A., doktor tekhnicheskikk. nault; BASHKIROV, D.A., kandidat 
OPA nauk; BROMBERG, P.V., kandidat tekhniicheskikh nauk; 
VORONOV, A.A., kandidat tekhnicheskikh nauk, dotsent; GOL'DFARB, L.S., 
doktor tekhnicheskikh nauk, professor; KAZAKBVIGH, V.V., doktor tekhe 
nicheskikh nauk; KRASOVSKIY, A.A., kendidat tekhnicheskikh nauk, 
doteent; LERNER, A.Ya., kandidat tekrtnicheskikh naulc; LETOV, A.M, 
doktor fisziko-matematichaskikh nauk; professor; MATYEYRV, P.S., 
inghener; MIKHAYLOV, F.A., kaniidat {ekhnichoskikh nauk; PETROV, B.N.; 
PRTROV, V.V., kandidat tekhnicheskikt: naulc; POSPELOY, @.8., kandidat 
tekhnicheskikh nauk, dotsent; TOPCHNYRV, Yu.I., inzhener; ULANOV, 
G.M., kandidat tekhnicheskikh nauk; EHRAMOY, A.V., kkandidat tekhni- 
cheskikh nauk; TSYPKIN, Ya.Z. doktor tekhmicheskikh nauk, professor; 
LOSSIYRVSKIY, Viheoy aoktor tekhnicherkikh nauk, professor, retsenzent; 
TIKHONO7, A.Ya., tekhnicheskiy redakt or 


i SRDGA Bis (ere Wea Viera 8 ATE: BARR BET TCE ER BE aE SE Sac 3 
Be eee = SES ay: os eed 


[Fundamentals of automatic control; theory] Osnovy avtomaticheskogo 
regulirovaniia; teoriia. Moskva, Gos. nauchno-tekhn,. isd=-vo mashino~ 
stroit. lit-ry, 1954. 1116 p. (MERA 8:2) 


1. Chlen-korrespoment AN SSSR (for Petrov, BN.) 
(Automatic control) 
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USSR/Mathematics - Stability 
Card 1/1 
Authors : Ayzerman, M. A.3 Gantmakher, F. R, 


Title rs ° 
: Conditions for the existence of a region of stability for a single- 
circuit system of automatic regulation 


Periodical +: Prikl. mat. i mekh., 18, 103-122, Jan/Feb 1954 


d . 
Abstract : - ee ue System is described by systems of linear differential 
ee constant real coefficients, For each different systen, 
fae = = Rte me conditions are proved for the existence of a 
Pia aul ity. The basic result of the article is a necessity 
orem for a cvetem whose characteristic equation has the form: 


p(n) » Bn) = 0. 


Institution : Moscow Physicotechnical Institute, Moscow 


Submitted : September 12, 1953 
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AIZERIAN, M.Au; SMIRNOVA, I.M,. 
nid 
Note on E.P.Popov's article “Approxinate calculation of natural 
and forced vibrations in nonlinear systems." (Izv, AN SSSR, OTN, 
no.5, 2954), Isv. AN SSSR Otd. tekh nauk no.10:185~189 0) 'Skt, 
(Vibrations) (Popov, E.P.) (MIRA 8:3) 
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AYZHEMAN, M.A., doktor tekhnicheskikh nauk, redaktor; VORONOV, AvAe> 
"""kgind'idat tekhnicheskikh nauk, redaktor; KOGAN, B.Ya., kandidat 
tekhnicheskikh nauk, redaktor; KOTEL'NIKOV, V.A., kandidat 
tekhnicheskikh nauk, redaktor; LETOV, A.M., doktor fisiko-mate- 
maticheskikh nauk, redaktor; LOSSITEVSKIY, V.L., doktor tekhni- 

chesh:ikh nauk, redektor; MEYEROV, Y.V.,doktor tekhnicheskikh 
nauk, redaktor; NAUMOV, B.N., redaktor: PETROV, B.N., redaktor; 
SOLOINIKOV, V.V.,doktor tekhnicheskikh nauk, redaktor: TRAPEZ~ 
NIKOV, V.A., redaktor; KHRAMOY, A.¥., kandidat technicheskikh 
nauk, redaktor; TSYPKIN, Ya.Z., doktor tekhniches'cikh nauk, 
redaktor; PEVZNER, R.S., tekhnicheskiy redaktor. 


(Trarsactions of the Second All-Un!ton Conference on the Theory 
of Automatic Control, Trudy vtorogy Vaesolusnogo soveshchaniia 
po teorii avtomatichsskogo regulirovanifa. Moskva, Vol.2 
[Problem of quality of dynamic precision in the theory of auto-~- 
matic control] Problema kachestva 4 dinamicheskoi tochnostdi v 
teordi avtomaticheskogo regulirovaniia. 1955, 536 p. (Microfilm) 
(MLR 931) 
1. Akademiya nauk SSSR, Inatitut avtomatiki 4 telumekhandki, 2. 
Chlen-korresponient ili SSSR (for Patrov and Trapesnikov) 
(Automatic control) | 
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a 3 AYZERMAN, Molle doktor tekhnicheskikh nauk, redaktor; VOHONOV, A.A., kandidat 
~Cekhnicheskikh nauk, redaktor; KOGAN, B.Ya., kandidat tekhnicheekikh 
nauk, redaktor; KOTHL'NIKOV, V.A., kandidat tekhnicheskikh nauk, 
redaktor; LRTOV, A.M., doktor fisiko-meditsinskikh nauk, redaktor; 
LOSSIYEVSKIY, V.L., doktor tekhnichaskikh nauk, redaktor: MEYEROV, 
M.V., doktor tekhnicheskikh nauk, redaktor; NAUMOY, B.N. redaktor; 

PRTROV, B.N., redaktor; SOLODNIKOV, V.U, doktor tekhnicheskikh nauk, 

redaittor; TRAPEZNIKOV, V.A., redaktor; KHRAMOY, A.V., kandidat 
tekhnicheskikh nauk, redaktor; TSYPKIN, Ya.Z., doktor tokhnicheskikh 
nauk, redaktor; VORONOV, A.A., redaktor; PEVZNER, R.S.,tekhnicheskiy 
redalrtor,. 


[Proceedings of the Second All-Union Conference on the theory of 

autonatic control] Trudy vtorogo Vsesoyurnogo soveshchaniia po 

teorli avtomaticheskogo regulirovaniia. ‘ 
(Continued on next cara) 
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AYZHEMAN, M.A. doktor tekhnicheskikh nauk, redaktor (Cont'd) Card2, 


Yol.3 [Methods and means of experimental research on systems of 
automatic control. Bibliography on the theory ot automatic 

control and related problems] Metody 4 sredstva eksperimental 'nogo 
issletlovaniia. sisten avtomaticheskogo regulirovaniia. Bibliografiia 
po teorli avtonaticheskogo regulirovaniia 4 snezhnym voprosanm. 
1955. 351 p. . (MLRA 9:1) 


1. Chlen-korrespondent AN SSSR(for Petrov, Trapeznikov) 2. Vse~ 


soyugnoye soveshchaniye po teorii artomaticheskogo regulirovaniya 
2d, Mescow, 1953. 


(Automatic control) (Bibl lography--Automatic control) 
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AYZERMAN, Mo4., dokt. tekhn, nauk, redaktor; VORONOY, A.4,, kandidat tekhn, 

"nauk, redaktor; KOGAN, B.Ya,, kandidnt tekhn, nauk, redaktor; 
KOTSL'NIKOV, Vide, kandidat tekhn, nauk, redaktor; LETOV, A.M., dokt, 
fiz.-mat, nauk, redaktor; LOSSEYEVSKIY, V.I., dokt. tekhn. nauk, 
redaktor; KHRAMOY, A.V., kand. tekhn. nauk, redaktor; TRAPRZNIKOV, 
V.A., redaktor; MEYEROV, M.V., dokt. tekhn, nauk, redaktor; NAUHOY, 
BLN,, redaktor; PETROV, B.N, redakto:; SOLODOVNIKOV, V.V., dokt, 
tekhn, nauk, redaktor; 'SSYPRIN, Ya,Z. dokt. tekhn. nauk, redaktor 
PEVZNEH, B.S., tekhn, redaktor, 


{Proceedings of the Second All-Union Conference on the Theory of 
Automatic Control.) Trudy Vtorogo Vaveoiusnogo soveshchaniia po 
teorid avtomaticheskogo regulirovani:ia, Moskva, Iztl-vn Akad, 
nev’ SSSR,[Vol, 1 Froblem of continuus and periodic operations in 
the theory of nutomatia control] Vol,1 Problema ustoichivosti 4 
periodicheskikh rezhimov v teorti avtomaticheskogo regulirovaniia, 
1955+ 603 pe MLBA 8:8) 


1. Chlen korrespondent AN SSSR (for Trepeanikov, Petrov) 2, Aka- 
demiya nauk SSSR. Institut avtomatik! 4 telemekhaniki, 
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ieonnonicn: MeAs, alcademik, redaktor; GREKHOVA, M.T., professor, r euacieks 
AYZERMAN, MoA., doktor tekhnichesk‘kh nauk, redaktor; GINZBURO, V.A., 
ProTereors-Msaeeketor; GORELIE, G.S., professor, redaktor; LEONTOVICH- 
ANDROVOVA, Yo.A., dotsent, redaktor; ZHELSTSOV, N.A., dotsent, redak~ 
tor; PETROV, VeVe, kandidat tekhnicheskikh nauk, redaktor; NIXOLAYEV, 
Ya.N., dotsent, redaktor; AGITOVA, N.A., redaxtor; SRYIBYEV, A.Me, 
redaktor; ALEKSEYEV, T.V., tekhnicheskiy redaktor. 


(Dedicated to the memory of Aleksardr Aleksandrovich Anironov] Pamiati 
Aleksandra Aleksandrovicha Andronova. Moskva, 1955. 718 pe 


(MIRA 8:4) 
1. Akademiya nauk SSSR, 


(Mathematical physics) (Automatic control)(Astrophysics) 
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SOV/124-57-5-518] 
from: Referativnyy zhurnal. Mekhanika, 1957, Nr 5, p 12 (USSR) 


Ayzerman, M. A., Smirnova, I. M. 


OT a : 
On the Application of the Small-parameter Methods in the Investigar: 


‘ut 
tion of the Periodic Modes of Oscillation of Autiomatic-control ee, 
Systems Which do not Contain a Small Parameter (QO primenenii 
metodov raaiogo parametra dlys issledovaniya periodicheskikh 
rexhimov v_ sistemakh avtomaticheskogo regulirovaniya, ne 
soderzhashchikh malogo parametra) 


aF ERIODICAL: Vsb.; Pamyuti Aleksandra 4Aleksandrovicha Andronova. Moscow, 


“ ABSTRACT: 


Izd~vo AN SSSR, 1955, pp 77-92 


The paper discusses methods of the approximate determination of 
the periodic modes of oscillation in nonlinear automatic cohtrol 
Systems. The discussion refers to those methods which are based on 
the assumption of a proximity of these modes of operation to harmonic 
oscillations. Two hypotheses are analyzed (the hypothesis of self- 
resonance and the filter hypothesis) which in many cases allow a sub- 
Stantiation of the approximate methods. The paper describes methods 
for the solution of problems of the determination and problems of the 
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On the Application of the Small-parameter Methods in the Investigation (cont.) 


stability of pericdic modes of oscillation based on the above-mentioned hypotheses. 
In the case of self-resonance the authors consider the approximate methods for 
determining the periodic modes of oscillation, as well as the methods for investi- 
gating their stability, to be sufficiently substantiated. In case of a filter the appli- 
cation of the assumption of a small difference between the periodic mode of oscil- 
lation from the harmonic oscillation alone is formally justified. The article shows, 
however, that even in taat case, in a number of cases [such as with odd constant- 
sign nonlinearity of {(x)], good results are cbtained with the "illegitimate" applica~ 
tion of methods corresponding to the assumption of the presence oi a generating 
frequency of the approximate system which strictly speaking applies to small- 


parameter systems only. 
N. N. Krasovskiy 
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(72 Cr ePIa-s7, 4 
USSR/Mathenatics - Relay systeus 
Card 1/1 Pub. 85-7/16 
Author : Ayzerman, M. A., and Gantmakher, F. R. (Moscow) 
enerenanrt hERGEED BE”: 


een 
: Title - A class of dynamic prablems that retluce to the theory of relay systems 


Periodical : Prikl. mat. i melkh., Vol. 19, 222-204, Mar-Apr 1955 


Abstract . (he avthor studies an oscillatory sistem described by the following equa- 
tions: a4 4(p)xj-Miz = Aqein(wttay), z= t(x, (tensor summation convention 
applics to repeated indices; iel,...n; psd dt), where i) and z are gen- 


eralized coordinates of the system, dij(P) are polynomials with real co- 
efficients, w,Mz,Ai,ai are given nunbers, and function f(x.) corresponds to 
one of' the graphs shown of step function. He notes that may problems of 
the theory of oscillations reduce t) the determination of the periodic so- 
Jution of the above system, where s2lf-excited oscillations are represented 
py all. Ai-O and Aj not zero represent forced oscillations in the zone of 
damping. ‘Ten references (e.g. Ya. Z. Tsypkin, "Forced oscillations in re- 
lay systems of automatic regulation," Avtom. i telem., Vol. 13, No 5, 1952; 
"Stability of periodic regimes in relay systems of automatic regulation," 
ibid., Vol. 14, No S$, 1954). 


Institution <: <-- 


Submitted : November 25, 1954 
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(automatic control in oil extraction using compressors] Avtomat iche- 

skoye regulirovanie v kompressornos neftedobyche. Baku, Azerbaid- 

ghanekoe gos.izd-vo neft.l nauchno--tekhn.lit-ry, 1956, 242 Pp. 
(Automatic control) (MERA 10:9) 
(Petroleum engineering) 
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SUBJECT USSH/MATHEMATICS/Differential equations  caRD 1/2 PG - 588 

AUTHOR AJZERMAN Mode 

TITLE - Lectures on the theory of autonatic control. 

PERIODICAL Moscow: State Publication for technical-theoretical literature 
428). (1956) 
reviewed 2/1957 


The presant book is the result of a lecture practice of nore than 10 years. 
It is composed with extraordinary educational skill and gives a representation 
of the taeory of control which seems to be :articularly guitatble as an in- 
troduction to the modern methods. In the frame of the textbook completeness 
was neitaer intended nor possible}; nevertheless an excellent survey is ob- 
tained by the skillful selection of the most important tranches of the control 
theory, and partially the representation even leads to the most recent research 
results. Historical details - concerning the presentation of the material as 
well as the nomination of original papers and authors - had been appreciably 
avoided. However, at the and of the book 4@ detailed bibliography is to be 
found. 
The book: is divided into the following 5 chapters and an appendix: 
4. General introduction concerning automatic controllers. 

The net up of the initial data for the calculation of control circuits. 

The stability of control circuits. 

Construction an¢ estimation of control processes in jinearized systems. 

Self-excited and forced oscillations in non-linear control circuits. 
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AYZERMAH, M.A. (Dr. Tech. Sci.) 


"Problems jirising in Connection with the Theory of Auto-Oscillations in Systems of 


Automatic Regulation, " 


paper read at “he Session of the Acad. Sci. USSR, on Scientific Problems 


of Automatic Troduction, 15-20 October 34996. 
Avtomatika i Telemekhariika, No. 2, p. 182-192, 1957. 
Avtomatika i ietemeknarioka 


9015229 
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\AYZERMAN, Mae; GANTMAKHER. ¥.R. 


¢ M.A. Airserman and F.R. Gantmakher 
Gone net eee tne. existeaes of a region of stability for a single- 
-cirsuit automatic control system," in PxM vyol.18, no.l, '54. 
Prikl.mat.i mekh. 20 no.3:447 My-Je '56. (MLRA 9:8) 
(Automatic control) 
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TOPCHITEV, A.V. ,akadenik, glavnyy redaktor; ?RTROV, B.H.,otvatatvennyy 
redaktcr; AYZENMAN, M.A.,redaktor; BANSHTEYN, £.1.,redaktor; 
VASIL'YUV;-RTVUTEREaREMY: IVANOV, V.I.,redaktor; KARAGUDIN, V.M., 
redaktor; KOGAIi, B.Ya, ,redaktdr; LBTOv, A.M. ,redaktor; 

PORTNOV- SOKOLOV, Yu.P.,redaktor; SOLOOVNIKOV, V.V¥.,redaktior; 
ULANOV, G.M.,redaktor; S'SUPKIN, Ya,Z,,redaktor; KRUIOVA, 1.N., 
* redaktor; ASTAT'YEVA, G.A.,tektnichesiciy redaktor 


[A session of the Academy of Sciences of tho U.S.S.H. on scientific 
problem: in autiomatisatiion of produotion, Ootober 1{-20, 1954; 
principsl probdlems:of automatic ‘contral] Sessiia Akademii reve 

SSSR po nauchnym problemam:avtomatisatsii proigvodstiva, 15-20: 
oktiabria 1956 g.; osnovnye problemy avtomaticheskogo regalirovaniia . 
i upravieniia, Moskva, 1957. 334 p. (MERA 10:5) | 


1. Adakemiya nauk SSSR, 2, Chlen-xorrespondent AN SE&SR, (for Petrov) 
(Automatic control) 
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_ g SURIECT USSR//MATHEMATICS/Differential acuations CARD 1/2 PG - 667 
AUTHOR AIZERMAN MeA., GANTMACHER F.R. 
“‘AITLE On the determination of periodic motions in non-linear dynamic 


systoms with piecewise linear cLaracteristic. 


’ PRRIODICAL Prikilad.Mat.Mech. 20, 639-654 (1956) 
reviewed 3/1957 


The authors consider a dynamic system which is described by the differential 
equation: 


8 
dx, . 
Owe Bary t Se (ety 2098 
where ae and Q, are real numbers and y = t(x,) is the given piecewise 


linear characteristic. y = f(x,) is assumed to consist of m connected pieces 
of the m straight lines y = KF, + by (re1,..-,m). The authors consider the 
given system on each single strsight line piece of the characteristic by 
substituting y = kis, + b, in (1): 


a 
2 ‘€ 
(2) a e+ & (r=1,+.+,m) gd, 
with al, a 84¥, “2 ea X16 (2) & : 
% qt Rak yp Aig orees Sts a « Xg ’ 7 S aby 
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. P-iklad.Wat.Meoh, 20) 639-654 (1956) GARD 2/2 PG - 667 
ee med ay 
’ Prom the solutions of the corresponding homogeneous aystom a = Ou. % 


normed fundamental matrices ke - (255 ) (updet,---.8) are obtained by 


aid of which the solution of (2) can be written in the form 


eA (3) elt)» Foltaty VU bg g)-%) + Bee 


The vector Ue is obtained from On, &, + Br, = 0. These single solutions sre 


then conbined. Cbvious continuity and periodicity conditions lead to a 
system of equations for the time intervals ae in which the single straight 


line pieces of the characteristig are run through. 
In a similar way the a@ifferential equation of higher order is considered 
which arises from (1) by eliminating all the variables except X4° The jumps 


of the ilerivatives of x, and y in the break points of the characteristic 


are very intuitively combined with each other by & system of equations. 
Although the systems for the determination of the period T and for the 
single parts T,, are get up in closed form, the practical applicability of 


the metaod seems te be very doubtful since already in the simplest cases 
most extended calculations must be carried out and since the unknown terms 
occur in powers as well as in tranescendentsl form. 
INSTITUTION: Ph pical-Technical Institute, Moscow. 

t : 1 ' nee . 
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8(0) SOV/112-59 -4-7473 
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 4, p 145 (USSR) 


AUTHOR: Ayzerman, M. A. 


TITLE: Probleme Arising in Connection With the Theory of Self-Oscillations in 
Automatic-Control Systenns 


PERIODICAL: Sessiya AS USSR pe nauchn. probl. avtomatiz. proiz-va, 1956, 
Vol 2, M., AS USSR, 1957, pp 49-59 


ABSTRACT: A review cf the state of the problem of determining self-oscillations 
in automatic-control systems and a formulation of some yet-unsolved problems 
in presented. Insufficient substantiation and inherent contradictions in the 
frequently used approximation methods for determining self-oscillations (a 
harmonic-balance method, and the like! are noted. A review of the problems 
solved by exact methods, such as adjusting of and searching for the periodic 
solution in the form of a complete Fourier series, is given. Need for further 
investigations in the field of self-oscillations is noted. Bibliography: 15 items. 
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AYZERMAN, MA.) GANTMAKHER,F.R. (Moscow ) PA - 2555 
Determination of Periodic Solutions in Systems with a 
Straight-Line Characteristic Composed. of Line Pieces Parallel 
to two Given Straight Lines. II. (Opredeileniye periodiches- 
kikh rezhimov v sistemakh, poderzhashchekh kusochno-lineynyy 
kharaktepistikl, sostavlennyye iz zven'yev, parallel 'nykh 
dvum zadannym pryamym. II, Russian) 

Avtomatika i Tolemekhanike, 1957, Vol 18, Nr 3, pp 193 - 200 


U.S.S.R. 
Received: 4 / 1957 Reviewed: 6 / 1957 


The problems which van be solved according to the method quoted 
in the first part of the peper are generalized in four direc- 
tiona inthe seoond part. 1) Complicated processes oan be in- 
vestigated in systems with a binary broken characteristic. 

2) Continuous characteristics or characteristics consisting 

of any number of line pieces of different straight lines can 
be investigated on the condition that the angalar coefficients 
of the straight lines are equal to one cf the two given fac- 
tors k' and k". 3) Also mo:e general conditions for the trans- 
ition of one characteristi>- unit to the other can be examined. 
4) A far more general class of ex;erior influences (that is of 
the functions F(t) can b3 investigated, in the course of 


which these functions have to be determined by their Fourier 
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PA - 2555 


Yetermination of Periodic Solutions in Systems with 4 
Straight - Line Characteristic Composed of Line Pieces 


Parallel to two Given Straight Lines. 


yeries. It is g,ssumedthat the period T can be devided into 


‘y stages and that during each stage the point X49 Yy moves 

on a straight iine that has one of the given directions 
@etermined by the angular coefficients k!' and k", It ia assumed 
that for each l-stege (i = 1,2pecceeN) the equation of the 
straight line and the conditions for the conclusion of the stage 
are given. The processes are illustrated by three examples. 

In the following chapter the equation of the periods in the ge- 
neralized problem will be deduced. 


(6 illustrations and 2 citations from Slav publications ) 


ASSOCIATION: Not given 
PRESENVED BY: 

SUBMITED 20.64.1956 
AVAILABLE: Litrary of Congress. 
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AUTHORS: Ayzerman, M. As, Gantmakher, F. R., (Moscow) 103-11-7/10 
* Le ee 
TITLE: On Some Peculiarities of switching Over in Non-Linear systems 


of Automatic Control with a Partly Smooth Characteristic of 4 

Non-linear Element (0 nekotorykh osobennostyakh pereklyuchenly 

y nelineynykh sistemakh avtomat:.cheskogo regulirovaniye 8 kusochno 
glad«oy kharakteriatikoy neline:nogo elementa 

PERIODICAL: Avtomatika i Telemekhanika, 1957, Vol. 18, Nr 11, PP» 1017-1028 


(USSR) 
n 
ABSTRACT: The processes investigated appear 48 follows: xX, = Zea gt sty 
n = 
(imty2oeeeeeM)s y=f(x), x — 8 4x5- dys where ay Byrn Ag 
be noughts). It is 


vers (some of them may also 
nsists of two smooth 


and }( are num 
assumed that the characteristia y=f(x) oo 
curves which are called the er 
istic. On these curves the points of ¢ 
given. If the representing point moves in the plane X;y & ong 

one of the branches and reaches the point of th 
transition to the other branch 


is switching over, which can te continuous or discontinuous. 
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on Some Peculiarities of gwitching Over in Non-Linear Systems 403-11-7/10 
of Automatic Control with 4 Partly Smooth Characteristic of a Non-Linear 


Element. 


There is normal and sliding switching over. In the case of the 


latser, though the point passes over to.the other pranch, it 
immediately returns to the old branch in the same moment without 
moving along the new branch at all. Types of switching over in 
the case of characteristics cousisting of infi 
as of curve sections, and types of gwitching, over in systems 
with a feedback closed round the non-linear element are in- 
vestigated. It is shown that, in the case of discontinuous 
characteristics, also in relay systems, in she case of sliding 
switching over considerable changes of x during sliding and 
junps along the straight line inclined towards the y-axis in 
the direction of the "lacking characteristic branches" are ob- 
served. In practice the type of the sliding switching over 
renlized depends on the small parameters, and the sliding switch- 
ing over with the above mentioned changes of x and the discon- 
tinuities are observed in sysems with elastic feedback if their 
tine constant is small. Sliding motions are observed also in the 
case of continuous but kinked characteristics. In systems with 
discontinuous characteristics, which are different from relay 
Card 2/3 characteristics, {indefinite switching over, ie. such with dis- 
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On Some Peculiarities of Switohing Over in Non-Linear Systems 103-11-7/10 , 
. of Automatic Corn.trol with a Partly Smooth Characteristic of a Non-Linear 


Element. 


e determined by means 
cur, There are 12 


continuities, which, however, cannot b 
of the equations tnvestigated here, can oc 


figures end 5 Slavic references 


SUBMITTED; April 29» 1957- 
AVAILABLE; Library of Congress 
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The Stability in Linear Approximation of Periodic Solutions 40-5-7/20 
of a System of Differential Equations Witn Discontinuous Right Sides 


analogous to the corresponding stability theorems of 
Lyapunov. Thus the asymptotic stability and also the in- 
etability can be determined from the behavior cf the solu- 
tions of the linear approximation of the non-linear initial 
eystem. There acre 4 figures, no tables, and 2 Slavic refe- 


rences. 


ASSOCIATION: Noskovskiy. fiziko-tekhnicheskiy institat (Moscow Physico-technical 
Institute 


SUBMITIED : May 15, 1957 
AVAILABLE: Library of Congress 
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AUTHCR AYZERMAN M.A, PA -— 2516 

LITLE “CUrniielait and Bibliography. Colle:tion of A.A.Andronov's works. 
(Sbcrnik tudov A.A.Andronova -Rusnian) 

PERIODICAL © Vestnik Akademii Nauk SSSR,1957, Vol 27,Nr 2, pp 134-136 (U.8.S.R.) 
Received 5/1957 Raviemed 6/1957 


ABSTRACT The research work carried out by jindronoy A.A., tember of the Acadeny, 

eee was of eminent importance for the theory of motion and automatic control, 
Andronov established the nonlinear theory of motion. The expression 
"Avtokolenaniya" (self-motions, self-fluctuation) which was coined by 
him was adopted throughout the world. He published 30 works in his life. 
time, others were published after his death. It was practically impossib- 
le to utilise these works. Some of themwere printed in foreign countries, 
He occupied himself with mathematics, physics, and technical science, 
The published volumecontains all his basic works witn the exception of 
his theory of self mction which he wrote together with S.Ye.Khaykin. The 
volume consists of three parts. Two problems treated deserve special 
ment:lon. One of them, which is connected with the conception of the 
"great system", was introduced into science by j,A.Andronov and L.S. 
Pontiryagin, This system makes it possible to avold several methemetical 
difficulties arising on the occasion of the investigation of dynamical 
systems of « general nature. The s3cond problem is connected with the 
statistical theory of dynamical systems and was solved im 1933 in cooper— 
ation with L.S. Pontryagin and A-A.Witt. These two problems fill the 
first. volume. The Second, which is entitled "Theory of Cybernetics" 
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“.. AUTHOR: __ATCERMAN, W.4., GANTMAKHER, F.R. 20-4-1/51 
"PITLEs -Stability after.the Linear Approximation of the Periodic Solutions 


of a. System of Differential. Equations With Discontinuous. Right 
Sides (Jstoychivoat' po lineynomu priblisheniyu periodicheskikh 
resheniy sisteny ai fferentsial 'nykh uravnenity s razsryvnymi 
pravymi chastyani) 
PERIODICAL: Doklady Akad. Nauk SSSR , 1957, Vol.116,Nr.4, pp. 527-530 (USSR) 
ABSTRACT; Given the systen 
ds. 
(1) a” £,(zyye00y8, yt) 


with the. periodic. solution.2,. + @,(t), the period be CT. Let the 
f, be defined.in.an infinite oylinder with the. axis 5, * 3, (t). 
Let the sequence of. hyper surfacos Hy (Sy 9000584) = 0 cut C 
into the regions Hy» =1,2,3,.+., where the curve a y(t) 


intorseats the surface Fry in.t)e. moment t = bain My, and thereby 
it joes over from the “positiva" to the "negative" side of Fae 


Card 1/3 Hern the t; in My may have junps 5m - Othe:rwise let the f, be 
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Stability After the Linear Approximation of the Periodic Sciution 20-4-1/51, 
of a System of Differential Equations With Discontinuous Rigkt Sides 


2) In the points of intersectinn with the planes t «= t y the 
integral curves x," x, (+) have jumps which are determined 
from. the linear relations: 


(3) X1 (toy +0) = xy (tq -0) » et P? Wy 4 (t4-0), 


where 
1X |e | AF OF 
My 


i —— » we f. + 
JL (ax, /at)” ab i ay 


Theorem: If under these assumpt:ions the trivial solution of (2)-(3) 
ia anymptotioally stable, then the solution 3, = #y(t) of (1) is 


asymptotically stable too. 

Theovrem:If only one root of the characteristic equation of. the 

abovwo defined linear system of approximation is exeater than 1 

with respect to its absolute value, then the »eriodio solution 
Card 3/3 ..  £ os F(t) of (1) is instable. 


ASSOCIATION: Moscow ‘FAY vical-Technical Institute (Moskovekiy fiziko-tekhnicheskiy 


titut 
Je ey fy, Academician, April. 23, 1957 
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POFIK, K.@,, kand, tekhn, nauk, retsenzent; MELUYEY, 4.Se, inszh,, 
red,; GHLWIR, I.Yu,, red, izd~va; MODBL', B.I., tekhn, red; 


CAutomtic control of internal so 


abustion engines] Avtomat{che~ 


skoe regulirovanie dvigatelei ynutrennego Bgoraniia, Moskvu, Qos, 
nauchnomtekhn, isd-vo mehinostroit, lit=-ry, 1953, 344 p, 


(Gas and of] engines} 
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Ayzerman, Mark /ironovich 
(nenmermetsemmneen 5, 


ern, 


"Lektsii po teorii avtonaticheskogo regulirovaniya (Lectures on the Theory of 
Automatic Cortrol) 24 ed., rev, and enl. Moscow, Fizmatgiz, 1958, 520 p, 
15,000 copies. printed. 


Ed.: Sobolev, (.K.; Tech, Ed.: Akhlamov, S.I, 


PURPOSE: ‘The bcok is intended for engineers engaged in desijming eutomatic control 
systens. 


COVERAGE: The author discusses the theory of automatic contiol, He describes 
methoils of obtaining initial information for desigiing control systems and pre- 
sents ways of linearizing equations, He also discusses stability, self-oscilla- 
tions and forced oscillations in nonlinear control systems and presents methods 
of approximate and exact; solution of periotiic functions, The author describes 
methads of constructing response curves of linear analogs of nonlinear systems, 
He aluo gives information on Laplace and Fcurier transforms. This second edi- 
tion includes a description of intermittent, vibrating, and optimalizing regu- 
lators. Fhe discussion on stability is expanded and a description of static 
methods of designing the control system with random input signals is also inchied, 
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Lecturen on the Theory (Cont.) f0V/13h2 


The material of the book ia based on lectures delivered ty the author to 
sciertific personnel and engineers of a number of scientific-research institutes, 
design offices and plants in Moscow, The author thanks Ya.Z, T'sypkin, Yu.V. 
Dolgclenko, and A.Y¥a. Lerner for reviewing the manuscript. He also thanks Yu.V. 
Krementulo, ‘fu.I. Ostrovskiy, and Ye.A, Andreyeva for their help in preparing 
the took for publication, There are 391 references » Of which 34] are Soviet (in- 
cluding 9 translations), 28 English, 16 German, and 6 French, 


TABLE OF CONTENS: 


Foreword to the Second Edition 


From the Author .- 


Ch. I. ‘teneral Informetion on Automatic Controllers 
1. General aspects of automatic control, Terminology 
2. Simple self-actuating regulator system; 
3. Astatic pilot-actuated regulators 
4. Proporticnal feedback, Static pilot-actuated regulators 
2° Pwroportional-plus-integral feedback 
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hods of Overation in Non- 
inear Characteristics (Ob 


zhinov v nelineynykh sistemakh 
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Systems With Piece-Yise L 
ustoychivosti periodicheskikh re 
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Avtonatika i t¢ 
Pp 606 - Gog 


elemekhanika,, 
(USSR) 


1958, Vol 19, Nr 6, 


ressed by equa- 
tion (1), > More general equation (25 is investi- 
gated and beside it also the linear equations (3) which, 

yields cquation ( 


discontimous int 
nd (4) ig designated 


Periocic solution os 
is given function which is ¥iecewise linear 


4). Fornulae 
ecral curves, 
a8 linear approxi- 


(2)2, = Z(t). (t(z,) 
)» By additional 
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On the Stability of Periodic Methods of Operation 103~19-6-9/13 
in Nonlinear Systems With Piece-Wise Linear Character‘stics 


limitations the following tieoren is obtzined; (reference 1): 
When the zero-solution x. «= 0 of a systen of linear approxi- 


nation (3) + (4) is asymptotically stable, the periodic so- 
lution 2, = %, (+) of the sei of equations (2) also is asympto- 


tically stable. Going back to the set of equation (1) the 
equations (3!) and (4!) are obtuined for it. Linear relations 
are found and written down in matrix form: x(t + )= Ux(t), 


where U denotes the constant transformation matrix. For the 
atability of the periodic sclution of system (1) it is 
sufficient when the roots of the characteristic equation 
Cet(U-A.E)m0 lie on the circle of unit radius. The problem 
concerning the stability of the periodic solution of system 
(1) can also be solved by direct alignment. There are 4 refor- 
ences, 4 of which are Soviet. 
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Produiction/, Znaniye Publishing House, Nos:ow, 1960, Series IV, 32 pages. 
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AYZBIIMAN, Mark Aronovich, doktor tekhn.nault; DUBROVSKIY, YueN., rede; 
~~" =~ APOSHCEEBKO, L.Ye., tokhn.red. 


i avto- 

{Cybsrnetics and automation of industry] Kibernotika 

matizateaiia proizvodstva. Moskva, Izd-vo “Znanio," 1960. 31 pe 

(Vseroluznoe obshchestvo po rasprostraneniiu ee aaeaeara i 
414i, Ser.4, Nauka 4 tekhnika, no.lz). 

nauchnykh snan a Py (ana 5556) 


(Cybernetics) (automaton) 
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AYZERMAN, Maales profes doktor tekhn. nauk, otv.red.; TAL', Aches red,izd-va; 
TIXHOMIROVA, 6.G., tekhn.red. 


CQuestions of pneumatic and hydraulic control] ‘Yoprosy pnevmo~ i 
gidro-avtomatiki. Moskva, 1960. 211 p. (MIRA 13:9) 


1, Akademiya nauk SSSR. Institut avtomatiki 1 telemekhaniki. 
(Pneumatic control) (Hydraulic control) 
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AU'LHORS : Ayzerman, M.A. and Gantinakher, FR. 
TITLE: Fundamentals o£ the theory of non- Linear automatic 
control systems with discontinuous. characteristics 


PERLOLPICAL: Referativnyy zhurnal. Avtonatika i. radioclel:tronika, 
noe 6, 1961, 33-34, abstract 6 V242 (V sb. Vses. 
Mezhvuz. konferentsiya po teorii. i. metodan rascheta 

nelineyn. elektr. tsepey, NO- 1, Tashkent, 1960, 
30-44) 


TEXT: whe analysis of systems is given which differ from the 
linear ones by the presence of one or several elements with straight 
line segmented characteristics. The peculiarities are explained in 
the notation of equations of motion in discontinuous systems and of 
the processes occuring during the trensition over the discontinuity 
surface (slip states). An exact method is suggested for determin-~ 
ing the periodic states and an analysis of their stability is given x 
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Finite automates. Part 1. Avtom.i telem, 21 no.2:224-236 
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(Automatic control): (Switching theory) 
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AUTHORS} Ayzerman, M. A., Gusev, L. A.y Roscnoer, L, I., 

Smfinova,~Is-M; Pal', A. A. \Mosccw).x 

ely : 

TITLE Finite Automatons. II, 
PERIODICAL Avtcomatika 4 telemekhanitka, 1960, Vol el, Nr 3, pp 359- 

368 (USSR) 
ABSTRACT: The paper is a continuation of the article published 


in "Avtomatika 4 velemekhanika,'" Vol 21, Nr 2. In 

Part II of this article the following problem is 

discussed: an automaton A', operating at a selected 

pace of time, T! 45 to de fornied out of automatons A, 

Operating at a different pace of time fT. In referring 

to Part I of the paper, it i8 shown that this may be 

obtained by two methods, According to the first method, 
delay elements, Operating at pace T, are connected 

in series as shown in Fig. 1, 

Card 1/4 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102710019-0 


Finite Automatons. II. 78165 
: 80 /103-21-3-11/21 


the automaton with the desired pace may be obtained. 
The second method 1s applied te an automaton A, which’ 
at the moment bo assumes an input state Po? the 
latter remaining constant until ty: During time 

ts tc by the automaton operates as an autonomic 
automaton (see part I). At t = t, the input state 


P., changes to Py, and remains constant until t = 


thus defining a new autcnomic automaton. At t=at 

the state Py changes tc p 5) ate. Under the assumption 
that the input state fP and the states K(t) (see part I) 
are registered only at times to ty: toreees byorres 


an automaton A' is obtained and is based on the equilib- 
rium states of autonomic automatons. The pace T! of 
A’ is defined by to to- ete., and does not depend on 


the pace of the automaton A. It is shown that the 
above two methods may be applied to neurons and to 
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relay-contact systems. By neuron is meant an 

elenent with a finite nunber of inputs and one 

outpu* only. The input and output states are desig- 
nated by synbols from the "alphabet" (o,2 . The 
cutput symbol is singularly determinad” by the input 
symbols which existed 7 seconds ago. A neuron may 
be considered as a finite automaton with only two 
possitle states. Neurons may be combined into 
networks without the use of symbol converters (see 
Part. 1). Relay systems may also be considered as 
finite automatons of the “neuron network" type, 

the time delay of TT sec being determined by the 
duration of the relay operation. Concluding remarks 
are made on the possibility of considering a system 
designed as to belong to the class of finite aytomatons. 
The application of the theory of finite automatons is 
terminated as soon as equations of type (6), Part I, 
are written. These equations are then used as a 
vasis for engineering design. There are 5 figures; 
and } table. 


SUBMITTED: November 26, 1959 Card 4/4 
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169800 (1024, 103/, 32) BO12/BO64 


AUTHORS: Ayzerman, M. A., Gusev, L. A., Rozonoer, L. I., 
Sm Trnova, T. le Mey Tal’, A. A. (Moscow) 


A 
TITLE: Methods of Working out a Finite Automaton the Time Pace of 
Which Is Dependent Upon the Variation of tae Input State 


PERIODICAL: Avtomatika i telemekhanika, 1960, Vol. 21, No. 12, 
pp. 1576-1594 


TEXT: The papers of Refs. 1, 2 define suca a dynamic system as a finite 
automaton the behavior of which is determined at the given instants 
(rhythrs) 1, 2, ..., p by equation (1): x(p) = F[«(p-1), e(p-1)], where 
x(p) and 9(p) are variables and F(x, an unambiguous Punetion. The 
variable A was assigned te the output cf the automaton, and determined 
from fcrmula (2): Xp) = &(x(p)] a new variable a@ is introduced into 
equaticn (1) and formula (3) is obtained: «(p) = w(p-1), w(p) = 

= Flx(p), p (p) Ts Instead of (2), the more general formula (5) is written 
down: sg) « ¥[x(p), g(p)). The system expressed by equations (3) and (5) 
is called a sequential machine. In so far as (2) is a special case of (5), 


Card 173 
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Methods of Work:ng out a Finite Automaton $/103/60/021/012/002/007 


the Time Pace of Which Is Dependent Upon the BO12/B064 
Variation of the Input State 


the "sequential machine" comprises the notion of the "finite automaton", 

On the ther hand there is a theorem «hich shows that a sequential machine 
is "no more eff:icient" than a finite automaton with an output converter 
(Ref. 4). This theoren reads:Every sequential machine M can be compared 

to a finite automaton A with an output transformer in such a way that for 
any state of M, a corresponding state of A will exist, where in the case 
of an arbitrary input sequence the Output sequence of A in all cases of 
P21 represents the output sequence of M ty a delay by one rhythm, and 
vice veisa.- This paper deals with sequential machines only, which realize 
the finite automaton, formula (6). (4) is cbtained from (3) and (5) by 
eliminating mand x. It reads )(p) = F[ACr-1), e(p)]}. The working cycles 


1, 2, s+ cy p are clearly determined by the instants at which the input 
state it, changecl. It is assumed that the basic table of the (6) automaton 
is giver. Three methods of realizing this tasic table by means of the 
sequential machine are studied. The methods differ ty the amount of 
information reaching the input of the automaton. The first method is that 
of D. D. Huffman (Ref. 5). The second methcd provides for the feed of an 
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Ayzerman, M. A., Gusev, L. A., Rozoricer, L. I., 
Smirnova, I.7M., Tal', #. A. 


Finite Automatons, I 


Avtomatika 4 telemexhanika, 1460, Vol 22, Nr 2, pp 
224-2360 (USSR) 


The authors wive their polnt or view on the theory of' - 
Cinite automatons. A Linite automaton ts detined 

as a dynamical system which at certain discrete 

moments satistles the following conditions: (1) 

The state of the system is selected trom a t'inite 

nuniber k ot’ possible states (2) The state of the . 
input te the system is selected ‘rom a finite number 

rer posulble input states, (3) The state of the system 

at any considered moment fs defined singularly by the 7 
state of the system and the state of the input at the 
preceding moment. The fo.iowing designations are introduced: 
a) Poo arttts y are symbols of k possible systems 
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| 
of states. Their totality;¥%| is called a state 
alphabet; (b) P}> Possess Po are symbols of the 


r possible input states. Their totality { P| is called 
an input alphabet. According to the condition (3) 

the operation of a finite automaton is described 

by the expression 


r(pye Bya(pe Vy etp~ UL . () 


where F is a function with a single value. The 
abstraction introduced by the concept of "finite 
autometon" singles out a class of systems in which 
the processes are described not by dil'terential 
equations but by speciris equations of type (1). 

A finite automaton may have b(2 < k) possible 
output states designated as V Narre or, 


in their totality designated as an Output alphabet 
Gard 2/12 {d |. In case of’ an watomaton with an output, 
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My. (1) mst be supplemented by the Momentary | 
pelablonship given as 


OO) () 
Equations (1) may be represented by Table 1. 
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is table is called the basle table or tinite automaton 

and may te set up in the vollowln, maaner; a pair or 

symbols selected trom alphabets | p| and 1G determines 
Card 3/12 one case in the table. Ay suming the symbol pair as 
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p and 4 ter each moment t, The band 1s called a state 
pang. Three symbols, X(p-1), P(p-1), and X(p), 
det'ined by Eq. (1) are separated by a heavy line on 
Table 3. They are called a triad, When the system 
Ls defined by Eq. (1) and Eq. (2), then an output band, 
as represented by Table 4, must also be considered. 


When the input state does. hot vary with time the 
automaton is called autonomic. Equation (1) ror this 
ease has the form 


“(r- Fiv(p? We oO (3) 
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Where £(0) may be considered a purameter., The 
Operation of an autonomiea automaton may be represented 
erapkically by k potnts corresponding to system states 
and represented by arrows which show the direction 

ot transition trom one point to the otner, in accordance 
with Eq. (3). Since a nonautonomic automaton has r 
input states, it can be represented by r various autonomic 
automatons, under the assumption that the ry input states 
do not vary. The totality ol rv graphs representing the 
above autonomic automatons characterizes the non- 
autonomic automaton. Figure 1 shows an example of a 
totality of 3 uraphs 
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The introduction ot the concept of "flnite automaton" 
poses a series ot problems. The bands represented by 
Tables 3 and 4 are assumed to be intinite and cannot 

be selected. Selected are the alyorithms which 
deteimnine the symbol tor any case or an infinite band. 
For the band represented by Table 3, the algorithms 
corresponding to the upper (p) and to the lower 

(X ) line are desiznated ag Ap and Ay , respectively. 
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Sintiarly, A and A are the alsorithms of the 
output band, ano hes by Table 4. For a given 
automaton, the analysis, i.e., tne determination of' 

Ayr ov A nN in accordance with Ap , does not represent 
any sclentific problem. Or. thefcontrary, the synthesis 
of an automaton, i.e., tincing the Eq. (1) from the 
uiven band algorithms poses several problems. When Ay 


and Ag are known, the first problem consists in finding 


an algorithm proving that hp and Ans are not con- 


tradictory, i.e., there are no contradictory triads in 
the band. Two triads are contradictory when their 
symbols P(p-1) and X(p-1) are the same, but when 
symbols WP) are different... When A, and Aa are not 


contradictary, an algorithm must be found determining 
all various triads of the band. Synthesis corresponding 
to the output band is a mo: complex problem. Here A 


and ap are known and the ..i:nber ot states k and function 
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in Eq. (2) have to be determined, It is stated 
that in case of tinite state and output bands, the 
synthesis problem becomes less complex. To discuss the 
synthesis problem the following concepts are introduced: 
(1) The Symbol Converter. This is an abstract arrangement 
performing the transtormation det'ined by Eq. (2), (2) 
The Equivalent Automatons. On Fig. 2, atuomaton 


el, » | sl {«- ia} [é ya. 
lat | a ie at 
Figs. e. 


A is operating according to the input aiphabet [a | and 


the state alphabet [a » Automaton B has the input 
alphabet | and the state alphabet [ b\). It is assumed 
Card 9/12 that two“sythbol converter3 C aS and ba May be selected 
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‘in such a manner that for any sequence of input symbols 


vrom ar » the sequence of symbols from the alphabet 
fa]’, dt the output of the combined system C_., B, 


Cha? willl be the same as the sequence of statesymbols 


an A. In this case it 1s said that B is an image of A 
and may be written as. 


"A TH eae RO, 
When at the same time, 
ACI Mang AB, 


then A and B are equivalent automatons. (3) The 
Abstract Structure of a Finite Automaton. An arrangement 
of’ s input lines Upaeees u. and of n, generalized 


coordinates Xyprvees oe le considered. At moments 


oO, 2, Zseeey Py CCH input and each coordinate has 
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only one of a finite number of values. The operation or 
puch an arranpement ds deserlbed by 


ay (P) ae filer (p . 1), eeeeta (i — 1); "y (y a (pM ve Wess eat) tH) 


Equation (G) ls another form ot Hq. (1). To one 
equation of type (1) correspond varlos equations of 

the type (0). The transition trom Eq. (1) to the 
oquivalent Eqs. (6) 1s called a selection of structure 
ora finite automaton, and Kq. (6) themselves are 
galled an abstract structure (AS) of u tinite automaton. 
(4) The Net. This 1s a totality of AS, interconnected 
by means ot symbol converters. Based on the above 
zoncepts, the authors arrive at the conclusion that a 
tinite automaton may be designed by combining into a net 
other finite automatons. The design of a multitude 

of automatons from a small number of initial automaton- 
"elements" is called abstract aygregation. <A set of 

4S and converters is called complete, when by means of 


Card 11/12 this set the networks designed are images of any ‘selected 
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SUBMITTED: 


7628 
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automaton. <A technically very important complete 
set is set-up of the following elenents: (a) a binary 
delay element, described by the equation x(p) = z2{p-1), 
where x and z are selected from an alphabet comprising 
only two symbols, O and 1, for example; (b) a set of 
logic elements enabling performance of any logical 
function. It is shown that f'rom the above set a net 

may be designed to be an image of any finite automaton, 
(To be continued). ‘here are 4 figures; 6 tables; and 
25 references 17 Soviet, 1 French, 7 U.S. The 5 most 
recent U.S. references are: Burks, A. W., Wright, J. B., 
Theory of Logical Nets, Froc. IRE, No. 4 (1953); 

Huffman, D. A., The Synthesis of Sequental Switching 
Circuits, Journ. Francl Inst., Vol 257, Nr 3, 4 (1954); 
Burks, A. W., Wang, II., The Logic of Automata., Journ. 
Assoc. Comp. Mach., Vol 4, Nr 2, 3 (1957); Davis, M. D., 
computability and Unsolvability, McGraw Hill, New York 
(1957); Copi, I. M., Elect, C., Wright, J. B., Realisa- 
tion of Events by Logical Nets, Journ. Assoc., Comp. 


Mach., 5, p 181, Nr 2 (1658). 
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16-45 s/040,/60/024/02/'12//032 
AUTHORS: Ayzerman, M, Ass,,Gantmakher, F. R- (Moscow) 
TITLE: On the Stabili tylt the Position of Zquilibrium in 
Discontinuous Systems 
PERIODICAL: Prikladnaya matematika i mekhenika, 1960, Vol. 24, No. 2 
pp. 283-293 


TEXT: Lat a discontinuous motion be described above or ‘below the sur- 
face 


(2) Fix) = 0 
by the systems of equetions 


d 
(+1) GE = 2° (x) 
or 


(1) eo) 


Eoth systems are assumed to possess unique solutions for given initial 
conditions and to be without singular points on the surface (2). The 
motion of the image point on (2) is not defined by (21) and must be 
additionally determined. Thereby positions of equilibrium can arise 
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On the Etability of tne Position of Equilibrium in Discontinuous 
Systems 


on (2), the stability investigation of whish has to be carried out 
either ty considering the additional conditions or by considering the 
systems (AA); The last case is investigatei in the present paper. Let 
(2) be the plane x, *=0, in the semiplane ky, = 0, x, > O the 
trajectcries of (+1) are assumed to proceei downwards and in the 
seniplane x, = 0; x+< O to proceed upwards. Then (24) describes 


a point transformation G, of the semiplan? xn «= 0, x4 > O into the 
semiplane x, = 0, x,« 0 and (-1) describes a point transformation G 
of x = O, x O into x, = 0, x, 2 O. The limit x, = 0, %, = 0 
consists of fixed points of the transformations @,, G,, G = G&G. The 
stabiliuy of the fixed point x = 0 of G is equivaient to the stability 
of the »osition of equilibrium in the origin (see (Ref.3,9)). It.is 
shown that, if £% (0) and £* (0) are not collinear vectors, the posi- 
tion of equilitrium x = 0 is unstable. In the case where ft+(O) and 
f7 (0) «ure collinear the authors give sufficient conditions for the 
stability and instability of the fixed point x = 0 (generalization of 
the results of Yu. J. Neymark (Ref.8),(Ref.5)). 

There are 3 figures, and 10 references: Soviet, 1 Uerman und 1 Italian. 
SUBMITTSD: November %, 1959 
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AUTHOR: Ayzerman, M. Ac \ 
TITLE: “y Classical Book on the Theory of Nonlinear desiviations ( 


f 


PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 71, No. 1, pp- 167-170 yf 


TEXT: The author gives a detailed review of the book "Teoriya kolebaniy" 
(Theory of Oscillations) by 4. A. Andronov, A. A. Vitt, and S. E. Khaykin, 
Publishing House Fizmatgiz, Moscow, 1959. Price 31.50 rubles. There 

are 3 references, 1 of which is Soviet. 
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